Signal transduction through a biomolecular receptor tyrosine protein kinase composed of a platelet-derived growth factor receptor-CD4 chimera and the nonreceptor tyrosine protein kinase Lck.
We have generated a novel "receptor tyrosine kinase" by fusing the extracellular and transmembrane domain of the mouse platelet-derived growth factor receptor (PDGFR) to the cytoplasmic domain of CD4 and coexpressing the construct with the murine cytoplasmic tyrosine protein kinase p56lck. NMuMG cells, which are mouse mammary gland epithelial cells that lack endogenous platelet-derived growth factor (PDGF) receptor expression, were stably transfected with both PDGFR-CD4 and p56lck. The PDGFR-CD4 chimeric protein was expressed at the cell surface and formed a complex with p56lck. Addition of PDGF to these cells led to increased tyrosine phosphorylation of a 56-kDa protein likely to be p56lck and several unidentified cellular proteins. The enzymatic activity of p56lck was increased after treatment with PDGF, indicating that dimerization (or oligomerization) mediated by ligand binding at the cell surface is capable of inducing the activation not only of receptor tyrosine kinases but nonreceptor tyrosine kinases as well. However, the PDGFR-CD4.p56lck complex was, in contrast to the wild type PDGF receptor, not able to induce a PDGF-dependent mitogenic response or DNA synthesis in NMuMG cells. Analysis of several known substrates of the PDGFR-signaling pathway indicates an early block in the transduction of the signal generated by p56lck.